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CERTIFICATE OF ANALYSIS

Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

May 21, 1999

Attention: Joan Kessner

SAF Number
Date First Sample Received
Number of Samples
Sample Type
SDG Number
Data Deliverable

B99-001
April 29, 1999
Ten
Water
W02758
3-Day Priority/ 15 Day Summary

t
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I. Introduction
Between April 29, and May 13, 1999, ten water samples were received by the Quanterra
Environmental Services Richland Laboratory (QESRL) for chemical analysis. Upon receipt,
the samples were assigned the following laboratory ID number to correspond with the Bechtel
Hanford, Inc. (BHI) specific ID:

QESRL ID#
9CV7JC01
9CVP6J10

9CVP6M 10
9CVP6N1O
9CVP6P1O
9CVP6Q 10
9CVP6T 10
9CVP6R10

9CVQQA10
9CVQQC1O

BiH ID#
BOTBC4
BOTBC5
BOTBC6
BOTBC7
BOTBC8
BOTBC9
BOTBD3
BOTBD1
BOTBDO
BOTBD2

MATRIX
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

DATE OF RECEIPT
4/29/99
5/12/99
5/12/99
5/12/99
5/12/99
5/12/99
5/12/99
5/12/99
5/13/99
5/13/99

II. Analytical Results/Methodology

000f2



Ct~buanterra

Bechtel Hanford, Inc.
May 21, 1999
Page 2

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information; analytical results and the appropriate associated
statistical errors.

The requested analysis was: Hexavalent Chromium
Hexavalent Chromium by EPA7196

III. Quality Control

The analytical results for the analysis performed under SDG W02758 include a minimum of
one Laboratory Control Sample (LCS), one matrix spike (MS), one matrix spike duplicate
(MSD), and one method (reagent) blank. Any exceptions have been noted in the "Comments"
section.

Quality control sample results are reported in the same units as sample results.

IV. Comments

Hexavalent Chromium
Hexavalent Chromium by EPA7196

The LCS, MS, LCSD, batch blank, and sample results are within the requirements of the
contract.

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and
for completeness, for other than the conditions detailed above. Release of the data contained
in this hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature.

Reviewed and approved:

Doug S nson
Project Manager
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9CV7JC10

BOTBC4

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02758 / 7801
SOIL

4/29/99 11:51:00 AM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAIDL UNIT YIELD NUMBER

HEXCHROME 2.26E+00 N/A N/A 4.OOE-02 mg/kg N/A EPA7196

Number of Results: T

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAIIDL,

J = No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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SAMPLE RESULTS

LAB NAME:
LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9CVP6J10

BOTBC5

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02758 / 7801
SOIL

5/12/99 2:27:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDAJIDL UNIT YIELD NUMBER

HEXCHROME 3.81 E+00 N/A N/A 4.00E-02 mg/kg N/A EPA7196

Number of Results: 57

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAJIDL,

J = No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41 0005
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9CVP6M10

BOTBC6

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

W02758 / 7801
SOIL

5/12/99 2:27:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAIDL UNIT YIELD NUMBER

HEXCHROME 7.39E-01 N/A N/A 4.OOE-02 mg/kg N/A EPA7196

Number of Results: D1

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAJIDL,

J = No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9CVP6N10

BOTBC7

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

W02758 / 7801

SOIL

5/12/99 2:27:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT a ERROR.(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 5.58E+00 N/A N/A 4.OOE-02 mg/kg N/A EPA7196

Number of Results: KI

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAIIDL,

J = No U qualifier and result <

Quanterra Analytical Services, Inc

rptChemRadSample; v3.41
0007
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9CVP6P10

BOTBC8

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02758 / 7801

SOIL

5/12/99 2:27:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR(2s) ERROR(2s) MDAIIDL UNIT YIELD NUMBER

HEXCHROME 4.64E+00 N/A N/A 4.00E-02 mg/kg N/A EPA7196

Number of Results: E

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAJIDL,

J = No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

0008
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9CVP6O10

BOTBC9

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02758 / 7801
SOIL

5/12/99 2:27:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAIIDL UNIT YIELD NUMBER

HEXCHROME 5.59E+00 N/A N/A 4.OOE-02 mg/kg N/A EPA7196

Number of Results: KI

Result = IDL When Not Detected
(Q)uallfiers: U = Analyte result < MDAUIDL,

J = No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9CVP6R10

BOTBD1

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02758 / 7801
SOIL

5/12/99 2:25:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAIDL UNIT YIELD NUMBER

HEXCHROME 7.47E+00 N/A N/A 4.OOE-02 mg/kg N/A EPA7196

Number of Results: K

Result = IL When Not Detected
(Q)ualifiers: U = Analyte result < MDA/IDL,

J = No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9CVP6T10

BOTBD3

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02758 / 7801
SOIL

5/12/99 2:25:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR(2s) ERROR(2s) MDAIDL UNIT YIELD NUMBER

HEXCHROME 1.OCE-01 N/A N/A 4.OOE-02 mg/kg N/A EPA7196

Number of Results: KI

Result = IDL When Not Detected

(Q)ualifiers: U = Analyte result < MDA/IDL,
J = No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41 1-0[1
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9CVQQA10

BOTBDO

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02758 / 7801

SOIL

5/13/99 2:20:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR(2s) ERROR(2s) MDAIIDL UNIT YIELD NUMBER

HEXCHROME 2.80E+00 N/A N/A 4.OOE-02 mg/kg N/A EPA7196

Number of Results: F

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAJIDL,

J = No U qualifier and result <

Quanterra Analytical Services, Inc

rptChemRadSample; v3.41
0 02
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9CVQQC10

BOTBD2

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02758 / 7801

SOIL

5/13/99 2:20:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 1.93E+01 N/A N/A 4.OOE-02 mg/kg N/A EPA7196

Number of Results: I

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAIIDL,

J = No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41 0613
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BLANK RESULTS

LAB NAME: QUANTERRA, Richland SDG /RPT GRP: W02758 / 7801

LAB SAMPLE ID: CV8VL11B MATRIX: SOIL

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAIIDL UNIT YIELD NUMBER

HEXCHROME 1.OOE-03 U N/A N/A 2.OOE-03 mg/L N/A EPA7196

Number of Results: F

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAJIDL,

J = No U qualifier and result < RDL

Quanterra Analytical Services, Inc

rptChemRadBlank; v3.41

no l
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BLANK RESULTS

LAB NAME: QUANTERRA, Richland SDG /RPT GRP: W02758 / 7801

LAB SAMPLE ID: CVRFF11B MATRIX: SOIL

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 0.OOE+00 U N/A N/A 2.OOE-03 mg/L

Number of Results: IC

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAZDL,

J = No U qualifier and result < RDL

Quanterra Analytical Services, Inc

rptChemRadBlank; v3.41

N/A EPA7196

De -
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BLANK RESULTS

LAB NAME: QUANTERRA, Richland SDG /RPT GRP: W02758 / 7801

LAB SAMPLE ID: CVVOR118 MATRIX: SOIL

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAIIDL UNIT YIELD NUMBER

HEXCHROME O.OOE+00 U N/A N/A 2.OOE-03 mg/L N/A EPA7196

Number of Results:

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDA/IDL,

J = No U qualifier and result < RDL

Quanterra Analytical Services, Inc

rptChemRadBlank; v3.41 00Io
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LABORATORY CONTROL SAMPLE

LAB NAME:

LAB SAMPLE ID:

ANALYTE

HEXCHROME

QUANTERRA, Richland

CV8VL12S

RESULT

4.64E-01

COUNTING
Q ERROR (2 s)

N/A

SDG: /RPT GRP:

MATRIX:

TOTAL MDA/
ERROR(2s) IDL

N/A 2.OOE-03

REPORT
UNIT

mg/L

W02758 / 7801

SOIL

YIELD

N/A

EXPECTED

5.OOE-01

RECOVERY

92.80%

Number of Results: 11j

Result = IDL When Not Detecte

(Q)ualiflers: U = Analyte result < MDA/1DL,
J = No U qualifier and result < RDL.

Quanterra Analytical Services, Inc

rptChemfRadLcs; v3.41

n00J7
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LABORATORY CONTROL SAMPLE

LAB NAME:

LAB SAMPLE ID:

ANALYTE

HEXCHROME

QUANTERRA, Richland

CV8VL13S

COUNTING
RESULT Q ERROR(2s)

4.83E-01 N/A

SDG: /RPT GRP:

MATRIX:

TOTAL MDA/
ERROR(2s) IDL

N/A 2.00E-03

REPORT
UNIT

mg/L

W02758 / 7801

SOIL

YIELD

N/A

EXPECTED

5.OOE-01

RECOVERY

96.60%

Number of Results: 1E

Result = IDL When Not Detecte

(Q)ualifiers: U = Analyte result < MDA/IDL,
J = No U qualifier and result < RDL.

Quanterra Analytical Services, Inc

rptChemRadLcs; v3.41
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LABORATORY CONTROL SAMPLE

LAB NAME:

LAB SAMPLE ID:

ANALYTE

HEXCHROME

QUANTERRA, Richland

CVRFF12S

RESULT

4.54E-01

COUNTING
o ERROR(2s)

N/A

SDG: /RPT GRP:

MATRIX:

TOTAL MDA/
ERROR(2s) IDL

N/A 2.OOE-03

REPORT
UNIT

mg/L

W02758 / 7801

SOIL

YIELD

N/A

EXPECTED

5.00E-01

RECOVERY

90.80%

Number of Results: F7

Result = IDL When Not Detecte

(Q)ualifiers: U = Analyte result < MDARIDL,
J = No U qualifier and result < RDL.

Quanterra Analytical Services, Inc

rptChemRadLcs; v3.41 r o t
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LABORATORY CONTROL SAMPLE

LAB NAME:

LAB SAMPLE ID:

ANALYTE

HEXCHROME

QUANTERRA, Richland

CVRFF13S

RESULT

4.60E-01

COUNTING
Q ERROR (2 s)

N/A

SDG: /RPT GRP:

MATRIX:

TOTAL
ERROR (2 s)

N/A

MDA/
IDL

2.OOE-03

REPORT
UNIT

mg/L

W02758 / 7801

SOIL

YIELD

N/A

EXPECTED

5.OOE-01

RECOVERY

92.00%

Number of Results:

Result = IDL When Not Detecte

(Q)ualifiers: U = Analyte result < MDA/IDL,
J = No U qualifier and result < RDL.

Quanterra Analytical Services, Inc

rptChemRadLcs; v3.41 0
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LABORATORY CONTROL SAMPLE

LAB NAME:

LAB SAMPLE ID:

QUANTERRA, Richland

CWOR12S

SDG: /RPT GRP:

MATRIX:

W02758 / 7801

SOIL

COUNTING TOTAL MDAI REPORT
ANALYTE RESULT Q ERROR (2 s) ERROR (2 s) IDL UNIT YIELD EXPECTED RECOVERY

HEXCHROME 4.36E-01 N/A N/A 2.OOE-03 mg/L N/A 5.00E-01 87.20%

Number of Results: 1j

Resuit = IDL When Not Detect.

(Q)ualifiers: U = Analyte result < MDAIIDL,
J = No U qualifier and result < RDL.

Quanterra Analytical Services, Inc

rptChemRadLcs; v3.41 0021-
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LABORATORY CONTROL SAMPLE

LAB NAME: QUANTERRA, Richland SDG: IRPT GRP: W02758 1 7801

LAB SAMPLE ID: CVVOR13S MATRIX: SOIL

COUNTING TOTAL MDAJ REPORT
ANALYTE RESULT Q ERROR (2 s) ERROR (2 s) IDL UNIT YIELD EXPECTED RECOVERY

HEXCHROME 4.33E-01 N/A N/A 2.OOE-03 mg/L N/A 5.OOE-01 86.60%

Number of Results: L

Result = IDL When Not Detecte

(Q)ualifiers: U = Analyte result < MDA/IDL,
J = No U qualifier and result < RDL.

Quanterra Analytical Services, Inc

rptChemRadLcs; v3.41 &



Quanterr
Richland Laboratory

Data Review Check List
MfETALS

Work Order Numberfs: Q Q t0
Lab Sample Numbers or SDG: W o 2
Method/Test/Parameter

Yes No NIA 2" Level
Review Iten ( ) () Review ()

A. Initial Calibration

1. Performed at required frequency wih required number of levels?

2. Correlation coefficient within QC limits?

3. Initial calibration verification (ICV) analyzed immediately after calibration
and results within QC limits?

4. Initial calibration blank(ICB) analyzed immediately after ICV and
concentrations of all parameters 5 reporting limit?

B. Continuing Calibration

1. CCV analyzed at required frequency and all parameters within QC limits?

2. CCB analyzed at required frequency and all results < reporting limit?

C. Sample Analysis

1. Were any samples with concentrations above the linear range for any parameter
diluted and reanalyzed?

2. Were all sample holding times met?

D. QC Samples

1. All results for the preparation blank below limits?

2. MS or MS/MSD recoveries within QC limits and /RPD (for MSD) acceptable?

3. LCS percent recovery within QC limits and /RPD (for LCSD) acceptable?

4. Analytical spikes within QC limits where applicable?

5. ICP only: One serial dilution performed per SDG?

6. ICP only: CRDL standard (CRI or CRA) analyzed at required frequency?

7. ICP only: Interference check samples (ICSA, ICSAB) and HICAL analyzed at the
required frequencies and withinQC limits?

page 1 of 2
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Review Itan Yes No NJA 2' Level
_ __(_v)( ) ) Review (1)

E. Other

L Are all nonconfbrMances included and noted?

2. Is the correct date and time of analysis shown?

3. Did the analyst sign and date the front page of the analytical run?

4. Correct methodology used?

5. Transcriptions checked?

6. Calculations checked at minimum frequency? _

7. Units checked?

Comments on any "No" rcsponse:

Pr/y, Aon PnA Date: '/.3q

Second-Level Review:

page 2 of 2

Analyst:.

Date:

Form No. CG-1917. Rev. 2 1/97

no.9



Quanten-.
Richland Laboratory

Data Review Check List
METALS

Work Order Number(s1: d VP&TI0j LWPIp Mlot ' VP/e N (Of WuP/o Pt' r1.vkt. nO(, 0 P4Riwo uOP,761
L~ab Sample Numbers or SDC: 27
M ethod/Test/Parameter: U 4 4 0 C , L Qs NN ALe l

Yes No N/A 2"tLcel

Review Itun ( ( ( Review (

A. Initial Calibration

1. Performed at required frequency wih required number of levels?

2. Correlation coefficient within QC limits?

3. Initial calibration verification (ICV) analyzed immediately after calibration
and results within QC limits?

4. Initial calibration blank(ICB) analyzed immediately after ICV and
concentrations of all parameters 5 reporting limit?

B. Continuing Calibration

1. CCV analyzed at required frequency and all parameters within QC limits?

2. CCB analyzed at required frequency and all results < reporting limit?

C. Sample Analysis

1. Were any samples with concentrations above the linear range for any parameter
diluted and reanalyzed?

2. Were all sample holding times met?

D. QC Samples

1. All results for the preparation blank below limits?

2. MS or MSIMSD recoveries within QC limits and %/RPD (for MSD) acceptable?

3. LCS percent recovery within QC limits and %RPD (for LCSD) acceptable?

4. Analytical spikes within QC limits where applicable? .

5. ICP only: One serial dilution performed per SDG?

6. ICP only: CRDL standard (CRI or CRA) analyzed at required frequency?

7. ICP only: Interference check samples (ICSA, ICSAB) and I-ECAL analyzed at the
required frequencies and within QC limits?

page 1 of 2 n025



Review Item Yes No N/A 22 Level
V) ( ( Review(

E. Other

L Are all nonconformances included and noted?

2. Is the correct date and time of analysis shown?

3. Did the analyst sip and date the front page of the analytical run?

4. Correct methodology used?

5. Transcriptions checked?

6. Calculations checked at minimum frequency?

7. Units checked?

Comments on any "No* Msponse:

Analyst: Priy2 Q aA

Second-Level Review:

Date:

Date:

Form No. CG-191. Rev. 2. 1/97

page 2 of 2 00 26



Quanterra
Richland Labontory

Data Review Check List
METrALS

WorkoderNum : as-, 1  o1 to yc ic niC Aa-c, 9/3209
Lab Sample Numbers or SDG: WO -7,

Method/Test/Parameter

Yes No N/A 2"d Level
Review Item () (V) (1) Review ()

A. Initial Calibration

1. Performed at required frequency wil required number of levels?

2. Correlation coefficient within QC limits?

3. Initial calibration verification (ICV) analyzed immediately after calibration
and results within QC limits?

4. Initial calibration blank(ICB) analyzed immediately after ICV and
concentrations of all parameters 5 reporting limit?

B. Continuing Calibration

1. CCV analyzed at required frequency and all parameters within QC limits?

2. CCB analyzed at required frequency and all results S reporting limit?

C. Sample Analysis

1. Were any samples with concentrations above the linear range for any parameter
diluted and reanalyzed?

2. Were all sample holding times met?

D. QC Samples

1. All results for the preparation blank below limits?

2. MS or MS/MSD recoveries within QC limits and %RPD (for MSD) acceptable?

3. LCS percent recovery within QC limits and /RPD (for LCSD) acceptable?

4. Analytical spikes within QC limits where applicable?

5. ICP only: One serial dilution performed per SDG?

6. ICP only: CRDL standard (CRI or CRA) analyzed at required frequency?

7. ICP only: Interference check samples (ICSA, ICSAB) and HICAL analyzed at the
required frequencies and within QC limits?

page 1 of 2 0027



Review Item Yes No N/A 2M Level
V)( Review()

E. Other

L Are all no nformances included and noted?

2. Es the correct date and time of 2nalysis shown?

3. Did the analyst sigp and date the front page of the analytical rn?

4. Correct methodology used?

5. Transcriptions checked?

6. Calculations checked at minimum frequency?

7. Units checked?

Comments on any "No" fasponse:

Analyst:_ ys y C

Second-Level Review:

4rC I Date: 5 /f

Date:

Form No. CG-191. Rev. 2. 1/97

page 2 of 2
0028
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-001-49 Page 1 of 1

Collector Company Contact Telephone No. Project Coordinator Price Code Data Turnaround
Fahlberg/Kerkow R Coffman 373-6425 TRENT, SJ

Project Designation Sampling Location SAF No.
100 BC Areas - Quick Turn H f (&, - - B99-001 3

Ice Chest No. Field Logbook No. Method of Shipment
9 EL 1327-2 Hand Delivered

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Quanterra Incorporated

COA

POSSIBLE SAMPLE HAZARDS/REMARKS Cool C4C
Preservation

Type of Container aG

No. of Container(s)

Special Handling and/or Storage A ume 6OmL

Chromium

SAMPLE ANALYSIS

Sample No. Matrix *Sample Date Sample Time

BOTBC4 Soil Lj-.2-7 i fjco A1 _____ ___6_

SPECIAL INSTRUCTIONS Matrix

CHAIN OF POSSESSION Sign/Print Names Soil
Witter

Relinquished By Date/Time 14 Received By Date/Time I'.g vaporF'CL L17& ~ h L~'i-r'tA t-0the Solid
Relinquished By D tine ReceivedBy v, 0 (0 DateTime Othe Liquid

Re )( )- 19 0 L 1) C %rfl-> /a??
linquished By o , A,,,.0 Date/Time DaIV

Relinqui Die Received By Date/Time

ABORATORY eceived By Title Date/Time

SECTION

INAL SAMPLE Disposal Method Disposed By Date/Time
DISPOSITION



RFSH-SOW-93-Od03 -
Revision 5

Figure 1

SAMPLE CHECK-IN LIST

Date/Time Received: SG#-

Work Order Number q SAF #: 019 -3O
Shipping Container ID: Chain of Custody #

1. Custody Seals on shipping container intact? Yes [4d I]

2. Custody Seals dated and signed? Yes [ " [I1]

3. Chain-of-Custody record present? Yes ["o
0

4. Cooler temperature -

5. Vermiculite/packing materials is Wet E] Dry

6. Number of samples in shipping container

7. Sample holding times exceeded? Yes [] No [

8. Sampl have:
pe ____hazard labels

ustody seals appropriate sample labels

9. Sampe re:
....in good condition leaking

broken have air bubbles

10. Where any anomalies identified in sample receipt? Yes [l No

11. Description of anomalies (include sample numbers):

Sample Custodian/Laborata 2jAX t L/' ate:

Telephoned To: On ! By

4'-?9-92

, 0 3

34

.



04/28/99 WED 14:42 FAX 509 373 4153 FACILITY SVCSAPR 28 '99 01: 001
-~~~~P 28 '99 01:59PSM -- --

ERC Radiological Counting Facility Analysis Report

RCF Number RCF5824 Sample Date & Time 4/27/99 1300
fl'roject ID: 116-C-2A SAF Number: B99-001 Date Analyzed 4/27/99

Sample ID: B0V104 B
Gamma Energy Analysis

Nudlide Activity (pC/g) Error (pCVg) MDC (pCi/g)
K-40 1.0E+01 +/- 1.3E+00 9.1E-01

Co-60 4.9E+01 +/- 1.4E+00 1.3E-01
Cs-137 1.3E+02 +/- 3.8E+00 2.3E-01
Eu-152 3.8E+01 +/- 1.8E+00 3.81-01

Eu-154 3.6E+00 /- 7.2E-01 3.SE-01
Eu-155 < 3.6E.0! 3.6E-01
Th-232d # c 1.2E+00 1.2E+00

U-235 < 7.1E-01 7.1E-01
Np-237 < 3.3E.01 3.3E-01

U-238 < 2.7E+01 +/- -8.8E-03 2.7E+01
U-238d # < 2.9E-01 2.9E-01
Am-241 4.2E+00 +/- 5.4E-01 2.8E-01

otai GEA (pci/g) 2.4+02 +/- t6E+0O

Activity (pCi/g) Error (pCi/g) Alpha MDC (pCI/g)
Gross Alpha** 2.0E+00 +/- 1.0E+00 1.5E+00

Gross Beta 1.81+02 +/- 1.9E+01 Beta MDC (pC/g)

9.9E+01

Definitions.
All erors reported at 2 standard deviation.
N/R - no result or analysis not requested. <MDC- Len than deactin limit.
All GEA resuhs reported as "C" list the Minimum Delectable Concentration (MDC) value for that radlonuclde.
Rounding cror may result In the reported total GEA activity differing from the sum of the > MDC GEA values In fhe
second significani digit,

For solls and natural samples, the following applies:
The analysis of U-23t is band an the activity of 'a-234m.
The analysis of Np-237 Is based on the acdvly of Pa.233.
U-23dau is the activiy of 1'b-214 and 81-214. short lived daughtcr products of U-233. Equilibrium between parent and daughter products probably does
not exis in disturbed materials.
Th-232dau is the acdviry of A-22, Pb-22. and Ti-208. short lived daughter products of Th-232. Equilibrium between pafm and daughter products may
not exist In disturbed merals.
Other samples, not containling natural materials. may have inapplicable results for the Th. U. transurnia and daughter products. The results must then be
balanced far the gross alpha analysis,
"The gross alpha results ar not corrected for mass absorbion
# No peaks for this radionuclide wa visible above background in the spectrum. The result was reported as less than MDC.

Analyst _ _____ 4/28/99 fleport To Fax

D. M. Brahm Randy CO3-
Dave St John 372.9487 0302

Report Printed: Wednesday, April 28, 1999
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-001-50 age 1 of 2

Collector Company Contact Telephone No. Project Coordinator Price Code Data Turnaround
Falilberg/Coffman R Coffman 373-6425 TRENT, SI

Project Designation Sampling Location SAF No.

100 BC Areas - Quick Turn IOOBC B. - 899-001

Ice Chest No. Field Logbook No. Method of Shipment

E96 qA'-7- / EL 1327-1 Hand Delivered

Shipped To Offsile Propery No. Bill of Lading/Air Bill No. A

QUanterra Incorporated SBo d i

COA

POSSIBLE SAMPLE IIAZARDS/REMARKS C.1 AC
Preservation

aG
Ty pe of Container aG

No. of Container(s)

Special llandling and/or Storage Volume 60,L

Flex - 7196

SAMPLE ANALYSIS

M021 2-- A__ Cg) qO2 2 _

Sample No Natrix * Sample Date Sample Time A

BOTBC5 C AJ Soil S-/? )D Z-__f_
BOTBC6 TO , Soil if -d

B0TBC7 ' )Soil 5, - x 8-y fo '

BOTBC8 Soil 0, f SI)h& &
80TBC9 Soil S-1o- 77 I L .Y t.

SPECI~~~l. 
*N ~L UN

CHAIN OF POSSESSION Sign/Print Names

Relinquished By Dae/Time g -700 Received By Date/Time j

Re BleTime Req em 3dDa3

S- ae/TiC R cei ed Date/

|Relinquished By Date, ime Received Ry

qzl-

Manrx
soi
Water
Vapor
Other Sold
015cr Liquid

LABORATORY IReceivedB le Date/Time

SECTION
lii~iiscD 

/Ti
FINAL SAMI Elisptsal Milhid

DISPOSITION

K

SPECAL ISTR CTINS

ae/Time

LO
w

Wte me1D psdB,



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-001-51 Page I of 2

Collector Company Contact Telephone No. Project Coordinator
Fahlberg/Coffman R Coffman 373-6425 TRENT, Si Price Code Data Turnaround

Project Designation Sampling Location SAF No.
100 BC Areas - Quick Tum 100BC .7r B99-001

Ice Chest No. Field Logbook No. Method of Shipment
- EL 1327-1 Hand Delivered

Shipped To Offsite property No. Bill of Lading/Air Bill No.
Quanterra Incorporated

COA

POSSIBLE SAMPLE HAZARDS/REMARKS coo 4C
Preservation

Type of Container aG

No. of Container(s)

Special Handling and/or Storage Volume 60mL

Chrunium
He -7196

SAMPLE ANALYSIS

Sample No. Matrix *SampiceMilt: Sample Time r

fj u Sent k)_ t'c J~c3Y DflC
3TBDI C Ppg Soil .5 t- 1 1- If _. Cog f (6

BOTBD3 Soil 11V- Ro " m t6
Soil

SPECIAL INSTRUCTIONS Matrix *

CHAIN OF POSSESSION Sign/Print Names Soil
Wiler

Reinquished By Date/Time f 7e Received By Date/Time 17d Vapor

C) f- ., ..- i;-le .iC Ocher Solid

R i 6d Bate rri .e e d D a

i sle Dat /T Rec d B Date/Ti me

oelquished By Date/Tine Received By Dale/Time

Z LABORATORY Received By Title Dale/Time

CZ SECTION

FINAL SAMPLE Disposal Method Disposed By Date/fime

. DISPOSITION
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ERC Radiological Counting Facility Analysis Report

RCF Number RCF5947

Project TD: I16-C-2A SAF Number: B99-001
Sample Date & Time 5/10/99

Date Analyzed 5/11/99

Sample ID; 30VD68

Energy Analysis

Activity (pCi/g) Error (pCI/g)
9.IE+00 +/- 3.1E+00

1.7E!+02 +/- SE+00
4.9E+01 +/- 1.5E+00
3.5E+00 +/- 8.9E-01

1.2E+00
< 3.3E-01

+I/- . 3.6E-01

Gamma

Nuclide

K-40

Co-60

Cs-137

Eu-152

Eu-154

Eu- 155

Th-232d
U-235
Np-237
U-238

MDC (pCI/g)

1.3E+00

2.41-01
2.7E-0I

5.11-01
4.3E-01
3.3E-01
2.61+00

8.2E-01
2.9E-0I
4.4E+01

3.5E-01

2.8E-01

~t1DTh3
FYPJLL L

Total GEA (pCi/g)

Gross Alpha** <

Gross Beta

2.4E+02 +/- 1.1E+01

Activity (pCi/g)

1.4E-01
Error (pCi/g)

2.7E+01 +/- 1.8E+00

Alpha MDC (pCi/g)

1.4E-01
Beta MDC (pCi/g)

13.E+01

Definitions:

All error, rcportzd at 2 standard deviations.
N/R - no result or analysis not requested. <MDC - Less than detection limit.
All GEA results reported as "<" list the Minimum Detectable Concentriation (MDC) value fkr thin radionuclide.
Rounding error may result in the reported total GEA activity diffsring from the am of the > MDC GEA values in the
second significant digit

For soils and natural samples, the following applies:
The analysis ofU-233 Is based on the activity of Pa-234m.
The analysis ofNp-237 is based on the activity otPa-233.
U-23Sdau is the activity of Pb-214 and Bi-214, short lived daughter products of U-238. Equilibrium bctwccn parcnt and daughter products probably does
not exist in disturbed materials. .
Th-232dau is the activity of Ac-228, Pb-212, and T1-208, short lived daughter products ofIh-232. Equilibrium between parent and daughter products may
not exist in disturbed materials.
Other samples, not conleining natural materials, may have inapplicable results for the Th, U, transuranics and daughter products. The results musi then be
balanced for the gross alpha analysis.
"he grnsu alpha results am not corrected for mass absorbtion

4 No pueks fbr this radionuclide wcrc visible above background in the spectrum. The result was reported m less than MDC.

Analyst 5/12/99
K. A. Robertson-DeMers

Report To
Randy Coffian

Dave St John

Fal
373-9779

372-947
Report Printed; Wednesday, May 12, 1999

003O

1103

< 2.6E+00
< 82E-01
< 2.9E-01
< 4.4E+01

< 3.5E-01
3.1E+00 +/- 5.1E-0!

U-238d #
Am-241



ERC Radiological Counting Facility Analysis Report

RCF Number RCF5945 Sample Date & Time 5/10/99 1042

Project ID. 116-C-2A SAF Number: B99-001 Date Analyzed 5/11/99

Sample ID: BOVD66

Gamma Energy Analysis

Nuclide Activity (pCi/g) Error (pCi/g) MDC (pCl/g)
K-40 1.2E+01 +1 1.7E+00 .4E+00 B R b

Co-60 4.9E+ +- 3.4E-01 1.0 1

Cs-137 4.OE+01 +/- 1.3E+00 2.2E-01

Eu-152 1.4E+02 +/- 4.6E+00 5.IE-01
Eu-154 8.9E+00 +/- 8.4E-01 6.6E-01

Eu-155# < 5.2E-01 5.2E-01

Th-232d < 9.OE.01 9.0E-01

U-235 < I.F+00 1.0E+00

Np-237 < 1.9E-01 1.9E-01

U-238 < 2.7E+01 2.7E+01

U-238d < 3.6E-01 3.6E..01

Am-241 # < 2.9E-01 2.9E-01

Total GEA (pCi/g) 2.1E+02 +/- A.8+00

Activity (pCi/g) Error (pCi/g) Alpha MDC (pCi/g)

Gross Alpha** 1.1E-01 1.1E-01

Gross Beta 8.0E+01 +/- 3.1E+00 Beta MDC (pCi/g)
4*.3E+01

Definitions.
All aerrors reported at 2 standard deviations.
N/R - no result or analysis not requested. <MDC - Less than detection limit.
All GEA results reported as "<" list the Minimum Detectable Concentration (MDC) value for that radionuclide.
Rounding error may result in the reported total GEA activity differing from the sum of the> MDC GEA values In the
second significant digit.

For soils and natural samples, the following applies:

The analysis of U-239 is based on the activity of Pa-234m.
The analysis of Np-237 Is based on the activity of Pa-233.
L-23Sdw is the activity of Pb-214 and Bi-214, short lived daughter products of U-238. Equilibrium between parent and daughter products probably does
not exist in disturbed materials.
Th-232dau is the activity of Ac-225, Pb-212, and TI-20, short lived daughter products of Th-232. Equilibrium between parent and daughter products may
not exist in disturbed materials.
Other samples, not containing natural materials. may have inapplicable results for the Th, U, transumanics and daughter products. The results must then be
balanced for the gross alpha analysis.
* The gross alpha results arc not corrected for mass absorbtion
# No peaks for this radionuclide were visible above background in the spcctrum The result was reponed as less than MDC.

Analyst )6 ______ _5/12/99 Report To Fst

K. A. Robegtion-DeMers Randy CoffiMn 373-9779

Dave St. John 372-9487

Report Printed: Wednesday, May 12, 1999

'-9 003 6
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ERC Radiological Counting Facility Analysis Report

RCF Number RCF5943 -

Project ID: 116-C-2A

Sample ID; BOVD64 _

Sample Date & Time 5/10/99 1003 _

SAF Number: B99-001 _. Date Analyzed 5/11/99

Gamma Energy Analysis

Activity (pCi/g) Error (pCi/g)
9.4E+00 +/- 1.7E+00

9.3E+00 +/- 5.0E-01
1.7E+02 +/- 4.SE+00

1.E-+02 +/- 5.7E+00

1.9E+01 +/- .01E+00

< 6.5E-01
< 5.4E-01
< 1.2E+00
< 4.3E-0 I
< 3.OE+01
< 3.8E-01

2.1E+00 +/- 3.7E-01

MDC (pCi/g)
1.5E+00
1.2E-01

2.9E-01
4.7E-01

4.2E-01

6.5E-01

5.4E-01

1.2E+00
4.3E-01

3.OE+ IL

3.8E-01

3.5E-01

Total GEA (pCi/g)

Gross Alpha** <

Gross Beta

3.9E+02 +/- 1.4E+01

Activity (pCi/g) Error (pCi/g)

5.E-01

1.7E+02 +/- 4.9E+00

Alpha MDC (pCi/g)

5.IE-01
Beta MDC (pCi/g)

9.9E+01

Definitions:
All errors reported at 2 standard devintions.
N/R - no result or analysis not requested. <MDC = l..css than dcrcalon limit.
All GEA results reported as "<" list the Minimum Detectable Concentrwion (MDC) valus for that radionuclide.
Rounding error may result in the reported total GEA activity difering from the sum of the > MDC GEA values in the
second significant digit.

For soils and natural samples, the following applies:
The analysis of V-238 is based on the activity of Pa-234m.
The analysis of Np-237 Is based on the activity of Pa-233.
U-238dau is the activity of Pb-214 and Bi-214, short lived daughter products of U-231. Equilibrium between parent and daughter products probably does
not exist in disturbed mItUriUls
Th-232dau is the activity of Ac-22. Pb-212. and TI-20t, short lived daughter products of Th-232. Equilibrium between parent and daughter products may
not exist in disturbed materials.
Other samples, not containing natural materials. may have inapplicable results for the 1i. U, nrnsuranics and daughter products. The results must then be
balanced for the gross alpha analysis.
"The gross alpha results are not corrected for mass absorbtion

N No peaks for this radionuclide were visible above background in the spectrum. The result was reported as less than MDC.

Analyst ~zi4t-. 5/12/99
K. A. Robemson-DoMcr-

Report To
Randy Coffman

Dave St John

Fax
373-4779

372-9497

Report Printed; Wednesday. May 12, 1999

0 0 37

Nuclide

K-40
Co-60

Cs-137
Eu-152

Eu-154
Ea-155 #
Th-232d #

U-235
Np-237 #
U-238
U-238d #
Am-241

;OT
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Project ID: 116-C-2A

Sample ID: B0VD63

Gamma Energy Analysis

Nuclide Activity (pCi/g)
K-40 8.7E+00

SAF Number: B99-001

Error (pCI/g)

+/- 2.2E+00

4.2E+01 +/- 1.4E+00

5.5E+02 +/-. 1.5E+I01

1.7E3+02 +/- 5.8E+00
2.0E+01 +/. 1.1E+00

< 7.5E-0 I
< 1.8E+00
< 9.31-01
< 6.4E-01

< 3.9E+01
< 5.2E-01

7.7E+00 +/- 9.91-01

MDC (pCi/g)
2.0E-400
1.6E-O I

4.31E-01
6.5E-01
4.9E-01

7.5E-01
1.8E+00
9.3E-01
6.4E-01
3.9E+01

5.2E-01
5.4E-01

Date Analyzed 5/ 11/99

660(f Cg

Total GEA (pCi/g) .QE-02 +/- 2.7E+01

Activity (pCi/g) Error (pCi/g)

Gross Alpha** <

Gross Beta

1.71+00

4.8E+02 +/- 9.7E+00

Aiph; MDC (pCi/g)

1.7E400
Beta MDC (pCI/g)

2.5E+02

Definitions:

All errors reported at 2 standard deviations.
N/K - no result or analysis not requested. <MDC = Less thn detection limit
All GEA results reported as "<I list the Minimum Detectable Concentration (MDC) value for that radionuclide.
Rounding cror may result in the reponled total CEA activity differing from the sum of the > MDC GEA values in the
second significant digit.

For soils and natural samples, the following applies:

The analysis of U-238 is based on the activity of Pa-234m.
The analysis of Np-237 is based on Lho activity of Pa-233.
U-23Sdau is the activity of Pb-214 and 81-214, short lived daughter products of U-231. Equilibrium between parent and daughter products probably does
not exist in disturbed materials.
Th-232deu is the activity of Ac-228, Pb-212, and TI-208, short lived daughter products of Th-232. Equilibrium between parent and daughtn products may
not exist in disturbed materials.
Other samples, not containing natural maturiHs, may have inapplicable results for the Th, U, transuranics and daughter products, The results must then be
balanced for the gross alpha analysis.
"The gross alpha results ar not corrected for mass absorbtion

# No peaks for this radionuclide were visible above background in the spectrunm. The result was reported as less than MDC.

Analyst 5/12/99
K. A. Kobertson-DeMers

Report To
Randy Cofflman

Dave Sr. John

Fax

373-9779

372-9487
Report Printed: Wednesday, May 12, 1999

0038

Co-60

Cs-137
Eu-152

Eu- 154
Eu-155 #

Th-232d #

U-235
Np-237
U-238
U-238d
Arn-241

MAY 12 '99 0908AM

ERC Radiological Counting Facility Analysis Report

RCF Number RCF5942 Q. Inal*. T e/9 AOAo7
hSMSlEW Date T- * 5/1/99WI~ U94
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ERC Radiological Counting Facility Analysis Report

RCF Number RCF5941

Project ID: 116-C-2A

Sample ID: B0VD62

SAF Number: B99-001

Sample Date & Time 5/10/99 1013

Date Analyzed 5/11/99

Gamma Energy Analysis

Activity (pCi/g)

1.OE+01 +/-

Error (pCi/g)

1.7E+00

3.5E+01 +/- 1.2E+00

1.4E+00 +/- 2.1E-01

1.3E+02 +/- 4.5E+00

1.213+01 +1- 7.7E-01

< 5.AE-0l

< ISE+00
< .5E-01
< 3.5E-01
< 3.2E+01
< 3.2E-01

< 2.8E-01

MDC (pCi/g)
1.4E+00
1.5E-01

1.9E-01
5.6E-0I

4.OE-01

5.4E-01
1.5E+00

8.5E-01

3.5E-01
3.2E+01
3.2E.01

2.E-01

b607tCl

Total GEA (pCi/g)

Gross Alpha** <

Cross Beta

1.95+02 + - .3.+00~

Activity (pci/g) Error (pC!/g)
2.9E-0A

2.6E+02 +/- 6.6E+00

Alpha MDC (pig)

2.9E-01
Beta MDC (pCi/g)

1.4E+02

Definitions:

All crrors reported at 2 standard deviations.
N/R = no result or analysis not requested. <MDC- Less than detection limit,
All GEA results reported as 0<" list the Minimum Detectable Concenration (MDC) value far that radionuclidc.
Rounding error may result in the reported total GEA activity differing from the sum of the > MDC GEA values in the
second significant digit.

For soils and natural sample, the following applies:

The analysis of U.23h Is based on the activity of Pa-234m.
The analysis of Np-237 is based on the activity of 7a-233.
U-238dau is the activity of Pb-214 and 81-214, short lived daughter products of U-238. Equilibrium between parent and daughter products probably does
not exist in disturbed materials.
Th-232dau is the activity of Ac-228. Pb-212. and T-208, short lived daughtcr products of Th-232. Equilibrium between parent and daughter products may
not exist in disturbed materials.
Other samples. not containing natural matrials, may have inapplicable results for the Thk, U, transuranics and daughlr products. The results must then be
balanced tor the gross alpha analysis.
"The gross alpha results are not connected for mass absorbtion

# No peaks for this radionuclide were visible above background in the spectrum. The result was reported as less than MDC.

Analyst yQatane 5/12/99
K. A. Robertson-DeMeNrs

Report To
Randy Coffinwi

Dave St. John

Fax
373-9779

3172-0487
Rrpon Printed: Wednesday, May 12, 1999

n 0 3 9

Nuclide

K-40

Co-60

Cs-137

Eu- 152
Eu- 154

Eu-155
Th-232d
U-235

Np-237
U-238

J-238d #
Am-241 #
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ERC Radiological Counting Facility Analysis Report

RCF Number RCF5940

Project ID: 11 6-C-2A

Sample ID: BOVD61

SAF Number: B99-00I

Sample Date & Time 5/10/99 0955

Date Analyzed 5/11/99

Gamma Energy Analysis

Activity (pCi/g)

9.2E+00

Error (pCi/g)

+/- 1.4E+00

1.9E+01 +/- 6.SE-01
2.3E+00 +/- 3.6E-01
1.1E+02 +/- 4.1E+00

1.1E+01 +/- 6.7E-01
< 4.6E-01

1.9E+00 +/- 6.OE-01
" 7.0E-01

< 3.2E-01
" 2.5E+01 +/- -7.9E-03
" 2.5E-01
< 2.4E-01

MDC (pCi/g)
1.1E+00
LIE-el

1.SE-01

5.4E-0 1

3.OE-01
4.6E-01

2.3E-01
7.0E-01

3.2E-0I

2.5E+01
2.SE-0 I

2.4E-01

Total GEA (pCi/g)

Gross Alpha**

l.SE+02 +/- 7.8E+00

<

Gross Beta

Activity (pCi/g)

-5.0E-02

Error (pCi/g)

1.7E+02 +/- 4.9E+00

Definitions:
All enors reported at 2 standard deviations.
N/R - no result or analysis not requested. <MDC - Less than detection limit
All GEA results reported as "'W list the Minimum Detectable Concentration (MDC) value ftr that radionuclide.
Rounding error may result in the reported total GEA activity differing from the sum of the > MDC GEA values in the
second significant digit

For soils and natural samples, the following applies:
The analysis of U-238 is based on the activity of Ps-234m.
The analysis of Np-237 Is baswd on the activity of P-233.
U-Z38dau is thc activity of Pb-214 and BI-214, short lived daughter products of U-238. Equilibrium bctwccn parcnt and daughtor products probably docs
not exis in disturbed maicrials,
Th-232sdu is the activity of Ac-228, Pb-212, and TI-208, short lived daughter products of Th-232. Equilibrium bCtwccn purcnt and daughtcr products may
not cxist in dismrbcd matcrials,
Othcr sampics. not containing natural materials. may have inapplicabic results for the Th, U. transuranics and daughter products. The results must then be
balanced for the gross alpha analysis.
"*The gross alpha results are not corrected for mass absorbion
# No peaks for th radionuclide were visible above backpound in the spectuzn. The result was reported a less than MDC.

Analyst 5/12/99
K. A. Robcrtson-DcMcrs

ReportTe
Randy Coffman

Dave St. John

Fax
373-9779

372-9487

Report Printed: Wednesday, May 12, 1999

Nuclide

K-40

Co-60
Cs-137
En-152

Eu-154

Eu-155

Th-232d

U-235
Np-237

U-238
U-238d#
Am-241 0

Alpha MDC (pCi/g)

-5.CE-02

Ieta MDC (pCig)
9.OE+01

MAY 12 '99 09:08W
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ERC Radiological Counting Facility Analysis Report

RCF Number RCF5939 Sample Date & Time 5/10/99 0945

Project RD 116-C-2A SAF Number: B99-001 Date Analyzed 5/11/99

Sample ID: BOVD60

Gamma Energy Analysis

Nuclide Activity (pCi/g) Error (pCi/g) MDC (pCi/g)

K-40 9.3E-00 +/- 1.$E+00 1.7E+00

Co-60 3.5E4-01 +/- LIE+O0 1.6E-01

Cs-137 7.0-OE+00 +- 7.2E-01 2.92-01

Eu-152 2.8E+02 +1- 8.5--00 6.7E-01

Eu.154 2.6E+01 +/- 2,1E+00 4.9E-01

Eu-155 < 6.9E-01 6.9E-01

Th-232d < 5.6E-01 5.6E-01

U-235 < LIE+00 LIE+00

Np-237 < 4,8E-01 4.8E-01

U-238 < 3.9E+01 3.9E+01
U-238d # < 4.0E-01 4.OE-0i

Am-241 # < 3.8E-01 3.80-01

Total GEA(pCig) 3,6502 +i- 1.4E+01

Activity (pCL/g) Error (pCi/g) Alpha MDC (pC/g)

Cross Alpha** < 2.5E-01 2.5E-01

Gross Beta 2.9E+02 +1- 7.OE+00 Beta MDC (pC/g)

1.5E+02

Deflinitions:
All errors reported at 2 standard deviations.
N/R = no result or analysis not requested. <MDC = Less than detection limit.
All G6A resul. reported as "<" list the Minimum Detectable Concentration (MDC) value for that radionuclide.
Rounding error may result in the reported total GEA activity differing from the sum of the > MDC GSA values in the
second significant digit

For soils and natural samples, the following applies:
The analysis of U-23 is based on lheactivity of Pa-234m.
The analysis ofNp-237 is based on the activity of Pa-233.
U-238dau is the activity of Pb-214 and Bi-214, short lived daughter products of U-238. Equilibrium between parent and daughter products probably does
not exist in disturbed materials.
Th-232dau is the asaivity orAc-223, Pb-212, and TI-20, short lived daughter products of Th-232. Equilibrium between parent and daughter products may
not exist in disturbed materials.
Other samples, not containing natural materials, may have inupplicabi results for the Th, U, transuranic and daughter products. The results must then be
balanced for the gross alpha analysIs.
*The gross alpha resuna are not corrected for mass absorbtlon
# No peaks Lor this radionuclide were visible above background in the spectrum The result was reported as less than MDC.

4 &Uqi& d.44dA*o 7 Z&,ce
Analyst _5/12/99 

post-t Fax Note 7671 Dae

Report Printed: Wednesday. May 12, 1999 Ca.

Phone # Phone 3

Fa * - M 7 Fax



RFSH-SOW-93-0003 -
Revision 5

Figure 1

SAMPLE CHECK-IN LIST
Date/Time Received: SG#/-tt ,6J 2 7
Work Order Number J16/ 2023 7 SAF #: -

Shipping Container ID1 2 C fI ain of Custody # 00/-

1. Custody Seals on shipping container intact? Yes 4o [1

2. Custody Seals dated and signed? Yes No [C]

3. Chain-of-Custody record present? L Yesc No []

4. Cooler temperature

5. Vermiculite/packing materials is Wet [] Dry

6. Number of samples in shipping container -7
7. Sample holding times exceeded? Yes [l No

8. Sam" have:
e hazard labels

custody seals ___approprlate sample labels

9. Sa les are:
in good condition leaking
broken have air bubbles

10. Where any anomalies identified in sample receipt? Yes [] No

11. Description of anomalies (include sample numbers):

Sample Custodian/Laboratory- e:

Telephoned To: On By

34 0 042



Bechtel Hanford Inc.

Collector
Fahlberg/Coffiman

Project Designation
100 BC Areas - Quick Turn

Ice Chest N. A

LA -/ /I27 /

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Company Contact
R Coffman

Sampling Location
IO0BC

Field Logbook No.
EL 1327-1

Telephone No.
373-6425

.1 .- .t

Project Coordinator
TRENT, SJ
SAF No.
B99-001
Method of Shipment

Hand Delivered

B99-001-51 IPage i of 2

Price Code Data Turnaround

Shipped To Offsite Property No. ill of Lading/Air Bill No.
Quanterra Incorporated I36

ICOA

POSSIBLE SAMPLE HAZARDS/REMARKS Cool 4C
Preservation ___ ______ ______ ______ _____

Type ofContainer jI
No. of Container(s) I

Special Handling and/or Storage Volume 60mL

SAMPLE ANALYSIS

Sample No.

BOTBDO

Matrix

Soil

10' 4
Sample Date

t; - Ic

Sample i me

Churon
Hex - 7196

_____ _____ ~" I~ ~j t~t4 Kg 1

B6TBD2 Soil ( oT o5 3yG

PeTaD4 R/ t-4 Soil
sPttctAL INS TRUCTIIONS Matrix

CHAIN OF POSSESSION Sign/Print Names soil*rE': CcLLtrg VN AAV-(LAJL-t 7-a 5/6,1.) Ca ,.
Relinquished By Date/fime l7'g, Received By Date/iTne I700

Qw ,If- r-v f '?L4c 4*- I -C- ; o-i Other solid

RelinquishedBy ate/rime Received By Datefrime 0her Liquid

&F /-C 5/13 29 /c ckE S7 3? //9 9
Relinquished By Date/lime Recei y,, Date/TiTp 3

elinquished By Date/rime eceived Ey DaeTn i9

LABORATORY ReceivedBy Tile Date/Time
SECTION

*1 Disposed ByFINAL SAMPLE Disposal Method
DISPOSITION

Date/Timc

6

7

C

'V.

e

J



ERC Radiological Counting Facility Analysis Report

RCF Number RCF5944 Sample Date & Time 5/10/99 1035

Project ID: I16-C-2A

Sample ID: BOVD65S

Gamma Energy Analysis

Nuclide Activity (pCi/g)

SAF Number: B99-001

Error (pCi/g)

1.2E+01 +/- 2.1E+00

2.1E+02 +/- 5.9E+00

1.4E+03 +/- 3.9E+01

1.2E+02 +/- 4.6E+00

1.2E+01 +/- 9.3E-01

< 1.1E+00
< 2.4E+00

< 2.3E+00
< . .0E+00
< 7.7E-01

< 5.6E+01
5.8E+0 +/- 3.1E+00

Date Analyzed 5/11/99

MDC (pCi/g)

1.8E+00
2.8E-01

6.1E-01
9.11-01

6.6E-01
.L1E+00

2.4E+00

2.3E+00

1.0E+00

7.7E-01

5.6E+01

7.8E-01

a)--Ihbo1 C

Total CEA (pEi/ )

Gross Alpha**

Gross Beta

1.8E+03

Activity (pCI/g)

+/- 5.6E+01

Error (pC

1.5E+01 +/- 3.2E+0

1.3E+03 +/- 2.2E+0

i/g) Alpha MDC (pCl/g)

o 1.2E+01

SBeta MDC (pCi/g)
7.0E+02

Definitions:
All ereons reponed at 2 standard deviations.
N/R - no result or analysis not requested. <MDC - Less than detection limit.
All GEA results reported as "<" list the Minimum Detectable Concentration (MDC) vuluc for that radionuclide.
Rounding error may result in the reported total GEA activity differing from the sum of the MDC GEA values In the
second significant digit

For soils and natural samples, the following applies:

The analysis of U-238 is based on the activity of Pa-234m.
The analysis of Np-237 Is based on the activity of P.-233.
U-238dau is the acdvity of Pb-214 and Bi-214, short lived danghter products of U-238. Equilibrium between parent and daughterproducts probably does
not exist in disurbed materials.
Th-232du is the acdvity of Ac-228, Pb-212, and TI-208,short lived daughter products of Th-232. Squilibrium between parent and daughter products may
nor exist in disturbed materials.
Other samples, not containing natural materials, may have inapplicable results for the Th, U, transuranics and daughter products. The results must then be
balanced for the gross alpha analysis.
"The gross alpha results arm not corrected for mass absorbtion
0 No peaks for this radionuclide were visible above background in the spectrun. The result was reported as less than MDC.

Analyst 5/12/99
K. A. Roberson-Delcrs

Rcport Printed; Wednesday, May 12, 1999

Report To
Randy Coffrins

Dave St. John

Fax

373-9779
372-9487

K-40

Co-60
Cs-137
Eu- 152

Eu-154
Eu-155
Th-232d #
U-235
Np-237

U-238d
U-238 #

Am-241

0 0 4 4



ERC Radiological Counting Facility Analysis Report

RCF Number RCF5946

Project ID: 116-C-2A SAF Number: B99-001

Sample Date & Time 5/10/99 1050

Date Analyzed 5/11/99

Sample TD: BOVD67

Gamma Energy Analysis

Activity (pCi/g)

1.4E+01

Error (pCi/g)
+/- 4.9E+00

1.4E+03 +1- 4.0E+01

3.9E+02 +/- 1.12+01

2.7E+01 +/- 8.9E+00

7.3E+00 +/- 1.3E+00

< 1.5E+00
< 1.5E+01
< 3.0E+00

< 2.0E+00
< 1.8E+02
< 1.8E+00

I.8E+01 +I- 1.3E+00

MDC (pCl/g)
4.7E+00
1.0E+00
L.3E+00

3.OE+00

2.4E+00

1.5E+00
1.5E+01

3.0E+00
2.0E00
I.8E+02
1.8E+00
1.1E+00

SDT30 ).,
130 \$Qb

Total GEA (pCi/g) 1.9E+03

Activity (pCI/

Gross Alpha**

Gross Beta

+/- 6.8r1rC

g) Error (pCi/g)

5.0E+00

7.0E+02 +/- L3E+01

Alpha MDC (pCi/g)

5.0E+00
Beta MDC (pCi/g)

3.7E+02

Definitions:
All crrs reported at 2 standard deviations.
N/R - no Tesult or analysis not requestec. <MDC - Less than detoction limit
All GEA results ryponcd as Ws" list the Minimum Detectable Conccntraion (MDC) value f1r that radionuclide.
Rounding error may rcsuht in the reported total GlA advity differing fiom the sum of the > MDC GEA values in the
second significant digit.

For soils and natural samples, the following applies:

The analysis of U-239 is bascd on the activity of Pa-234m.
The analysis ofNp-237 is based on the activity of Pa.233.
U-238dau is the activity of Pb-214 and I-214. short lived daughter products of U-23L. Equilibrium between parent and daughter products probably does
not exist in disturbed materials.
Th-232dau is the activity of Ac-22M, Pb-212, and T1-20. short lived daughtcr products offT-232. Equilibrium between parent and daughter products may
not exist in disturbed materials.
Other samples, not containing natural maserials. may have Inapplicable results for the Th. U, transuranics and daughter products. The results must then be
balanced for the gross alpha analysis.
"The grom. alpha results ame not corrected for mass absorbtion
# No penks for this radionuclidc were visible above bakground in the specaurn. The renult was reposted as less than MDC.

Analyst 5/12/99
K. A. Robertson-DeMer '- -

Report To
Randy Cofan

Dave St John

Fax
373-9779

372-9487

Report Printed! Wednesday. May 12. 1999

0045

Nuclide

K-40

Co-60

Cs-137

Eu-152

Eu-154

Eu-155 #

Th-232d
U-235

Np-237
U-238
U-238d

Am-241



RADIOACTIVE MATERIALS HAERG96
(Low LEVEL RADIATION) I

I POT ENTIAL HAZARDS
HEALTH

R Radiation presents minimal risk to transport workers, emergency response personnel.and
Ilhe public during transportallon accidents. Packaging durability Is related to potential
hazards ol malaial.

" tow-live radioactive material; very low radiation hazard Io people.
* Ouantity of malarial presentslowradiatlonhazard If released from package during accident.
* Some radioacilve malerials cannel be deected by commonly available instruments.
" Packages do not have RADIOACTIVE 1. I. or liI labels. Some may have EMPTY labels or

may have the word'itadloactive'In the package marking.
* 11 any radioactive contamination occurs. 11 will be extremely low level.

FIRE OR EXPLOSION
- Some of lhea materials may burn.but most do not Ignite readily.
* Radioactivity does not change Ilammability or other properlips ol matorials.

PUBLIC SAFETY
CALL Emergerncy tesppnse Telephone Number on Shipping Paper irst. f Shipping
P aper not avalable or no answer, refer to appropriate telephone number listed on lhs
Inside back cover.

SPriorillas for rescue.ile-savIng. lrst aid,and control of lire and other hazards are
higher than the priority lor measuring radiation levels.
RadIation Authority must be nellilted ol accident conditions, and Is usually responsible lot
uadloioglcaldecisions.

- Isolate spill or leak area Immedialely toral least 25 to 50 meters (SO o 160 beet) In alt
directions.

* Slay upwind.
* Keepunauthorized personnel away.
* Detain or isolate uninjured persons or equipment suspected lobe contaminated: delay

decontamination and cleanup until Instructions are received rin Radiation Authority.

P'ROTECTIVE CLOTHING
Positive pressure aeti-contalnad breathing apparatus (SCDA) and structural firelighters
protective clothing will provide adequate protection.

EVACUATION
Large Spill
* Conslier Initial downwind evacuation for alleastl 00 motors (330 leet).
Fire
- When s large quanilly of this malerial is Involved Ina maorisre, consider an Initital

evacuation distance of 300 meters (1000 les) In all directions.

.- 3

NAERG96 RADIOcTiVE MATERIALS
(Low LEVEL RADIATION)

GUID
161

17 ~EMERGENCY RESPONSE ---- a
FIRE
" Presence ofradioacive material will nol change elecilveness ol lite control techniques.
- Move containers trom lire area If you can dolt wilhout risk.
" Do not move damaged packages; move undamaged packages out of lire zone.
Small Fires
- Dry chemical. CO,. water spray or regular loam.
Large Fires
- Water spray, log (looding amounts).

SPILL OR LEAK
- Do not touch damaged packages or spilled material.
Liquid Spills
- Covet wilh sand. earth or other noncombustible absorbent malerial.
* Covet powder spill with plastic sheet or larp to minimize spreading.

FIRST AID
- Medicalproblems lake priority overradiological concerns.
* Use fist aid treatment according to the naluro of the Injiry.
* Do not delaycare and transport ol a seriously injured person.
- Applyarlilicial respiration ivictimis notbreathing.
* Admns loter oxygon il breathing Is dillicult.
+ In case of contact with substance. Immediatlty ilush skin or eyes with running water for at

least 20minutes.
- Injuredpersons who contacted released material maybe a minor contaminaion problem to

contacted persons, equipmentand facilities.
* Ensure ihal medical personnel are aware of the malerial(s) Involved, and

lake precautions to protect themselves.

RADIOACTIVE MATERIAL, EXCEPTED PACKAGE-
LIMITED QUANTITY OF MATERIAL, 7, UN 2910

THIS PACKAGE CONFORMS TO THE CONDITIONS
AND LIMITATIONS SPECIFIED IN 49 CFR
173.421 FOR RADIOACTIVE MATERIAL,
EXCEPTED PACKAGE-LIMITED QUANTITY OF
MATERIAL, UN 2910

U.S. DEPARTMENT OF ENERGY, RICHLAND WA.
0D11 RUSTr ERLO VCE liroo
P.O. BOX 1970, 2355 STEVENS DRIVE
RICHLAND, WA 99352

U O4A~ *AW r'T -4 rz

GUIDE
161
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RFSH-SOW-93-0603 -
S- Revision 5

Figure 1

SAMPLE CHEC

Date/Time Received:

Work Order Number

Shipping Container ID:6 Chain of

1. Custody Seals on shipping container intact?

2. Custody Seals dated and signed?

3. Chain-of-Custody record present? C C_

4. Cooler temperature

5. Vermiculite/packing materials is

6. Number of samples in shipping container __

7. Sample holding times exceeded?

K-IN LIST

SG#-

SAF#

Custody #_-

Yes

Yes

Yes

N o

[] No

[ ]

[ ]

[C]

Wet [ ] Dry [.<

.

Yes [] No []

8. Sampfps have:
t.tae hazard labels
custody seals __ ppropfiate sample labels

9. Samples are:
-in good condition Leaking

broken have air bubbles

10. Where any anomalies identified in sample receipt? Yes [] No

11. Description of anomalies (include sample numbers):

Sample Custodian/Laboratory- C Date: _ ____

Telephoned To: On By

34



IQuanterra

COC Signature Page

Batch #: q qO/~70

Released By

Received

Released By

Received

Released By

Received

Released By

Received

Released By

Received

Released By

Received

Released By

Received

Initials/Date

3| #019

Procedure #

d(W 0cx?

PicHK)(e 53

n/a

n/a

n/a

n/a

n/a

n/a

RC-13 1. Rev.0, 8/98

0049



RQC050 Quanterra Incorporated
WET CHEM BATCHSHEET
Richland

PRODUCTION FIGURES - WET CHEM

TOTAL SAMPLE RE-RUN RE-RUN MISC
NUMBER NUMBER QC MATRIX OTHER NUMBER

METHOD: EA Hexavalent Chromium 6A)
QC BATCH #: 9120170 INITIALS:
PREP DATE: 4/30/99 PREP
USER: ROSSR ANAL

Run Date: 4/30/99
Time: 9:47:04

TOTAL EXPANDED
HOURS DELIVERABLE

DATA ENTRY:
INITIALS
DATE

Structured Exp. Analysis
Work Order Lab Number Analysis Del. Date Sample ID:

CV7JC-1-01 J-9D290171-001 XX A 88 EA 5K BOTBC4

CV8VL-1-01 J-9D300000-170-B XX A 88 EA 5K INTRA-LAB BLANK

CV8VL-1-02 J-9D300000-170-C XX A 88 EA 5K INTRA-LAB CHECK

CVSVL-1-03 J-9D300000-170-L XX A 88 EA SK INTRA-LAB CHECK

Control Limits

(85-115)

(85-115)



COC Signature Page

Initials/Date Procedure #

S ~6tX f2 c c cReleased By

Received

Released By

Received

Released By

Received

Released By

Received

Released By

Received

Released By

Received

Released By

Received

n/a

n/a

n/a

n/a

n/a

n/a

RC-13 1, Rev.0, 8/98

00f51

Batch #:



RQC050 Quanterra Incorporated
WET CHEM BATCHSHEET
Richland

PRODUCTION FIGURES - WET CHEM

TOTAL SAMPLE RE-RUN RE-RUN MISC
NUMBER NUMBER QC MATRIX OTHER NUMBER

METHOD:
QC BATCH #:
PREP DATE:
USER:

Work Order

CVP6J-1-01

CVP6M-1-01

CVP6N-1-01

CVP6P-1-01

CVP6Q-1-01

CVP6R-1-01

CVP6T-1-01

CVVOR-1-01

CVVOR-1-02

CVVOR-1-03

EA Hexavalent Chromium
9135135

5/15/99
ROSSR

Lab Number

J-9E120237-001

J-9E120237-002

J-9E120237-003

J-9E120237-004

J-9E120237-005

J-9E120237-006

J-9E120237-007

J-9E150000-135-B

J-9E150000-135-C

J-9E150000-135-L

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

6A)
INITIALS:

PREP
ANAL

Structured Exp.
Analysis Del.

88

88

88

88

88

88

88

88

88

88

EA

EA

EA

EA

EA

EA

EA

EA

EA

EA

5K

5K

5K

5K

5K

5K

5K

5K

5K

5K

Run Date: 5/15/99
Time: 12:33:38

TOTAL EXPANDED
HOURS DELIVERABLE

DATA ENTRY:
INITIALS
DATE

Analysis
Date Sample ID:

BOTBC5 Sx73t
BOTBC6 5og 5 9
BOTBC7 50/

BOTBC8 c,0/Sj
BOTBC9

BOTBD1

BOTBD3

INTRA-LAB BLA K

INTRA-LAB CHECK

INTRA-LAB CHECK

Control Limits

(85-115)

(85-1151



COC Signature Page

Batch #: q/5 Lj2 c Mitials/Date
I

\94'4up
3z/vy-99 p

Released By

Received

Released By

Received

Released By

Received

Released By

Received

Released By

Received

Released By

Received

Released By

Received

Procedure #

n/a

n/a

n/a

n/a

n/a

n/a

RC-131, Rev.0, 8/98

0053



RQCO5O Quanterra Incorporated
WET CHEM BATCHSHEET
Richland

PRODUCTION FIGURES - WET CHEM

TOTAL SAMPLE RE-RUN RE-RUN MI
NUMBER NUMBER QC MATRIX OTHER NUI

Run Date: 5/14/99
Time: 9:52:16

SC TOTAL EXPANDED
4BER HOURS DELIVERABLE

METHOD: EA Hexavalent Chromium
QC BATCH #: 9134209
PREP DATE: 5/14/99
USER: ROSSR

6A)
INITIALS:

PREP
ANAL

DATA ENTRY:
INITIALS
DATE

Structured Exp Analysis
Work Order Lab Number Analysis Del. Date SaMple ID:

CVQQA-1-01 J-9E130244-001 XX A 88 EA 5K BOTBDO 5,003%
CVQQC-1-01 J-9E130244-002 XX A 88 EA 5K BOTBD2

CVRFF-1-01 J-9E140000-209-B XX A 88 EA 5K INTRA-LAB BLANt

CVRFF-1-02 J-9E140000-209-C XX A 88 EA 5K INTRA-LAB CHECK

CVRFF-1-03 J-9E140000-209-L XX A 88 EA 5K INTRA-LAB CHECK

Control Limits

(85-115)

(85-115)


